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C57)Abstract: 

PURPOSE: To increase a light output and reduce the noise level without 
using an optical isolator, by rotating a polarized light output 45° in the 
direction of polarization, introducing it into a laser medium provided with a 
reflecting film on the terminal end, amplifying it, reflecting it and rotating 
again the direction of polarization 45° to obtain an output. 
CONSTITUTION: Polarized light P is input to a polarized beam splitter 1, 
whose light output is made to pass through a Farady rotator 2 to rotate 
the polarization direction 45°. This light is input to a laser medium 3 
provided with a non- reflecting film on an input end and a reflecting film 
on a terminal end. It is amplified and then reflected by the reflecting film 
5. The output light from the input end is again input to the Farady rotator 
2 to rotate the polarization direction 45°. This light is again input to the 
polarization beam splitter 1 , and an output light S is obtained as a 
reflected light. The light by spontaneous radiation in the laser medium 3 is 
entirely reflected by the reflecting film 5, and output together with a 
residual reflected light. Therefore, the output light is almost doubled, and 
so the noise level of an amplifier can be reduced. Further, as the light 
reciprocates in the laser medium 3 and is subjected to a spontaneous 
radiation, an expensive isolator of high quality is not required. 



3&f j 



■7 









/ 




1 

i « 

I 









w4 



LEGAL STATUS 

pate of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

i : *" 



http://www1 9 JpdlJnpit.go.jp/PA1/result/detai1/main/wMAXpaylYDA363224283P1. htm 2007-09-1 1 



©B*g1*i*JT(JP) © ft EF Hi » 2 Bfl 

®'jkm$fV?&&L (a) 0H63- 224283 

©Int. CI. « t^SlJie^ JfrtttH** @^BB BB»63^(1988) 9J!19B 

H 01 S 3/18 7377-5F 

0 PS62- 57230 
@m IP PS62( 1987) 3^125 
@£ §a it if ffl £ £ ^JIIJRJIIWm+IHEid^ffl+lOlSS* s±s^^#a 

©Hi n a s ± & & :£ £ *t ^;llmJll^m4 3 ^E±'J^ffl^lOl5S% 

®ft 1 A #«i *- 



n a s 

EMft%Jt*H 

(BftLfcft (P) tiXt-Axyj ( 
1 ) cAAU, l*R*lrfc*fi*** 7 7 5 r'- 
®»£? (2) £iffliS*i!:T 4 5 ffiiB %'JS M * 0 K 
AAffl«»EMK (4) «S K 3* Iffl 

(5) *R#fc u-tfajt o) camlmhbs 

^nSMIR (5) CTEWLTttA*a«fc 0 flJM 

* * (2) kwueam 

Htt*H*£ u Ba*tf-A.*r u * * ( 1 ) 

tc^^AW^Hi:. EM**fflA# (S) £ * 4 C 



(■■) 

7 7 0^^^iiBia $ Hi- t 4 5 j£(Bft;trfl* 
E3«cSHts AJjacffiEatl&«* »«CE«R* 
RWfc u-lf «KCA» UJBWSFHfrKEHRcT 

E»LT»A*»Ji«l IBM***** S7 7 7T 
-HK^CBBCAfl* UTiiias-ttJEcc 4 5 UEffl* 
# fa £ 0 4£ £ its Atf%tt& 9 0 itt fiS * * UiJ © » 



-427- 



w#xs!tt£»BKai#4 tooatt^asnt 
n * . 

S 7 BBf£*M0XJBM8oyn ? 

tt*o*Jfi«Htt. SB 7 Hc*rsn < , *7 -c 
Vi/-;5 0iff*»»u-D'5 l <DtoT&b LX 
n 4 • 

4 ft c * ^W/^7xiia£56KL/n^^;u{: 

u #AA»&tf jtasaatt** jbembi s 2 , 

5 3 t lt^4. 

a * » * 1/ - ■»/ 5 1 £ A 34 U # s 

Tai«1'4. X*0 A»mctf 4BBEHX » 
fc A * M C as « 1- 4 © T . * 32 A /J {Pi ^ © * A . 
3t»*T-fvu - M-*&KA#{MK:ttft7 -f v 



KIMS 63-224283 (2) 

t ©Jttt 6 0 d B ttd&Ett O TBIift*7 -f V U 
- £ 2 - 3 AS < I ffl T ti 7 4 7 U - •> 3 ^ t£ 2 
0-3 0 dBLi^htt^) JIH*T^4. X&E 
MBS 5 2 , 5 3 <h t T tt H HEM «M«10- Mitt© 
tOA«*Bi $nTtr>4ri<. £ ©{fl© 6 ©*!94 

0 £ » , T (0 JCiSJE CD I 4HKHfi-^6*tTi»4J; 
■3 cBBt 4> 4 . 

T . S a i t 0 u et a l . , TENTH 
IEEE INTERNATIONAL SEM 
(CONDUCTOR LASER CONFE 
RENCE October 14-17. 19 
8G.PD-5 P P 1 4 - 1 5 . a t KAN 
A Z A W A , JAPAN 

01 *T b KflKtt*;fc7 -f V U - & 5 O^STSfli 
£ t> * X# Bi A (> 'h * < * Jfe7-fVU-^5 0 

5 1 ©3tT>&& (=FfflEM*> © 

a» M**<»ifeLffi»ffft^aj*rMH.tfraffl» 



25 lEB«*ft9J©SiS7'ny*iaT&4. 
(B* L fc ft P * (S* f - a * v* y v* 1 C A A 
Us * ifi A * * 7T7r' - lH3fe^2^iiDia^Hi:T 

4 5 ftnx*m*ntc£«4. a* 4 s an** 

lUtEHs* AA«CJREMM 4 4> t* 

ttCfittK 5 *Btf fc 1/ - tfBEIt 3 £ A 4* Lifl*S 

««uEttH 5 cxE»LT»A*a*9 ^str 

IS 7 7 v r -HIE7- 2 cWttAMLTiB 
iB*Hi-H«:4 5 £18**1*1*06*** AW*4fe 

p ©ssatiBKM l 9 o is:©*;/ imotitt 4 sift© 

**, »W*br- a *7V v * 1 cWDtAWSHfr* 
E3i**asA#s & l/TSM0X«MB«IIAt/ 

TV**. 



Ji4 3Ui ±2JEMIB 5 CTEJfl/XBBEH* a 

(to Tlt*o«*J; « IfiAXttH 2 (Sett* 9 1(5 
MS0ttttftft4<qift£'X4. 
X, u-«/KK3rtMTttttLTB!»ttaiS*i* 

H Wli ft: K 14 fig 7 <f 7 u - * tt*fll £tt 4. 

Ts KEttBt4 ttBHEHWiPlO-'BAfr' i©T 

« < t < 4. 

«T*»9l©Sl*«cffftBlctt^TaBI-J-«. 
SB 2 El * a 91 © 31 it£ W © 7* n v £ 19 » B3B 

®2ElTtis P EJfcJfcoftfcffi* t'- a * 

7* V y ? 1 K A 'h L . Pffl*©*aJA*. 7 7 7 

f-BIE* 2 tiBiSSHtT 4 5 ffiBJcJifiltlBie 
* * * fll ft 7- 6 c A # AAtS*»<!>, £ & 
»^&©EaJ*«lCJ;«BB*fittL. WHfi* 



-428- 



#7- 6 MPnajto^tt^fiP-siftff ©*«*** 

#rn]£0«jsa-U:. A»**±9 0 ft {g ft * 00 CO J! 

c ©ifi£© u - '/BEST 3 ti. i mt Lt fcU 35 
30(A) ( B > K** Jffl < * 

ttfiHISIB i' - Vto% : MJ$ to 
»ttffi»*GT«mLfcjfc*£»EMH 5CTS 

Xtt«».W £ UT (O ^>Ktim<s u-ifffi 
Jt 3 ©AAtteJKEttH 4 ftfflKttEJH 
IK 5 4 ffi s SI £ . I n c « A ■ P ISttH 7 o T 

gfl© 1 nGaAsP#&&J38£s i0t3 t * ft © 

if<bHifctt© u-lf MSftrtKfctf ©1 
/4©JSJMAfcTEW*CT*u>c»r&fti*fc 



?*fifl 03 63-224283 (3) 

&' £ 4 *. -6 Blllf I'd ?- 2 9^SltU-)t:LTU 

n. - no + A nCos ( (2 « Z>/ A ) • • • ( 1 ) 

BPS. JujiTr^n, £ IT lix S iff *n.c a nCos 

C <2 « Z) / A) ©ffifcjjlt*.* C t?MM A 

E if? * ©^ & ar © jg jib a - ^ . / it^ij^^ 

»ffish«i5^ U-</©*S&ElIU]& A • /2 

5615 * Hi i JJ <c 0 . ft 6S ft S M * H M * * © 

ra*i©tt£t* Rajaaju/cAMcojt&af *© 

r 7f-0fr^2t:T7'( V f-?©&B£UT 
H 4 © T JBf ■ * 7 4 V U - ? C /& 9 X ffi 

EMK 4 ©?J157EW#4>10- 4 JS&^<>©-C/<C < £ 



ffi X < A ) (B) (C> ©*£(>* BR 
c k a 4 7 x ti 56 IB L U ^ u k ;u £ * 4 © It S US 

SR 4 Htt*&3I©tt©XJkffl©7a v ^BT* 
35 4 El © *S £ « . iTi 2 EI K ^ f u - «/ K 2X 3 © 

Eflina s w: 9 0 keheu t * a*ifc*ui 
1 crffl*MiB» 1 2 (Mar* J; ^^t^ct 

■COsiSB ta T ft fcA**t*dttt P 

r*»©^-7*ttofc*>©-c&*. 
A^*© + ©is^*iRnajrcii>ai*4. 

c ©EMK*rt LTfttmi**A;&f4 C <h^<ili 

c<h6lU^^. c ©V^©KHtti8ttd tiT ft 
fS fl- t & tS % : A Ht Jg C t 4 C <b C U -2) . 



u - ^KH 3 i*j© * + y 7 a*iiAiBift© 

acttA9iai©a(lB"C A MiEffl*^^ ^ C <k 

^ x h % . 

±iix.^ C i-C P S KacJEtC P S KJUH4**W 

*»«©E«»*««8tta t - \s v 

RBffl*©««*cffl^ & n*«^cTEJ»JB« 

A 5 El li ^ 56 M © J&ffl W to 2> 4- SI ^ V * ^ * v 
\ V - 'J to? u v O^H'ib h . 
»5Htt±EK!8©ES*»*iB*BS*ffl^T* 



-429- 



0 - 2 4, 2 7 ~ 3 1 ttJt*«8±LTtt/BLfc 
EM»*ia*a»T. 25, 2 6 . 3 3, 3 21^ 

4 EI©Jg&KSlPJJ Lfc u-</HSa 3 ©EflJIR£, 
Ma-tf 9 o «i«oio*ttfflt4 c t-Cx 

i«S3 2 5, 2 6, 3 3, 3 2 C T £fc U * * <fc 
9 K U /c H T *> * . 

35 6 mitX&WQ&ftWoi b - u y hftifflfS 
fli ;)t ^ r n '/ 4 y it * SS © 7' a y ^ BI T & £ . 

256EI©«5£fcU i/-^KS 3 ©5UJHa*0«;l 
tt9 o Kttao<,o«ttjB*«c£?* 
* - ^ *JUA*fliCt> Hi* * <fc -5 k L,fcEI!$#i» 
*8!15©*#A;&«*k:* ( A) K^fjBlSia 
ttttf S i,fti,f,a ,/•«, - . • ®&\R\» 3 %%<£ A, 



?*BB 8363-224283(4) 

ttttff 1 3£T/<„ ±f l © ft i|iRD 
EJ&ftf ir-fo4 -f l <0fe J si-imiRt&&?x. 

rn«r, ^ro^-f ^tttt*-* T*ja&»f 0 4 ©a 

fcft? < v u - ^ 7*<;pg?c /j: agffi-c % #3Sjfc& 

4, E9 S cd fgj * ft £i yjj 

»2BItt*3B!8©3[ifeWa>7'ci v 

215 3 Bttffi 2 H© ^--lK«Bfl>»IBt*^ia. 
»4Htt*»W©tt©RttW©yp y ^BI % 

a siaw:*a!OT©i6fflw©*i|jjaja , j v/%v b 

7-^©7'Dy^|2I % 



B 6 Htt*ARoeffNo3 b - u y hfcilBJIJ 

* /S "/* n ^''f Wifc&^lS© 7' D y E| s 

S7H«ffi*«©*JB«g©yDy^HT*4. 

1 t± {fii ft b" - JU * 7* 'J v * . 

2 ti 7 r 7 r - IhJ -7 N 

4 BffiStfH. 

5 ttE«R, 
6 

7 li I n C a A s P ffiil/S. 

8 I nCaAs P # & & J§ s 

9 alarms?-, 

l o »%ttiftB. 
1 i ttMffX*-*. 
1 2 UfSXMfflS* 

i 5 ttE*m*j»«»**r. 



(«a #n± nm& 




fetus 




-430- 



raiHBg 63-224283 (5) 




(A) 
4 



£ 2 ® 

(B) 



DT=B W 



(C) 



8 In&aAsP 



r 



-mm* 



$ 3 m 




$ 4 



-20 



-21 



-22 



■ 23 



-24 



±J3j32 



42 

^40 



Al 



I s 1 



J 



26 



-3/ 



-30 



-29 



-21 



$ 5 m 



-431- 



?$B303t>3-224283(6) 




_J 



? 




a. 




■£ 


















^ , 












§ 


CO 



51 $!$ftL-*f 




52 mm 53&Wtik 



171 



-432- 



